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Osprey Forming of HSLA-100 Steels

Su-Jung Park’, Kil-Hong Lee and Hyun-Kyu Lee

Abstract

The structure and properties of HSLA steel obtained by Osprey forming process were investigated. The porosities were generated
at the bottom of specimen due to the quenching effect of cold substrate during forming. The steel had a bainitic structure. The
grain size were different among positions due to the cooling rates. The elements such as Mn, S, Si, Cr, Mo and etc. were contained
in inclusions. They were formed at grain boundries. The size of them was 1~2 um and has nothing to do with the chemical
composition. MnS and NbC were procipitated during rolling and aging. (Received May 2, 2002)
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Table 1. Osprey processing conditions.

Atomizing pressure (MPa) 1.00

Charge weight (kg) 11.27

Nozzle protrusion (mm) 19.0

Nozzle dia. (mm) 4.5

Stopper rod boron nitridestopper Rod
Withdrawal rate of collector(mm/s) 09

Time of spray (s) 55

Gas flow ratio 1.17

Spray Height (mm) 375

Rotation speed of collector (rpm) 240

Cooling medium air
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Fig. 1. A schematic diagram showing the cross-section of
Osprey formed billet.
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Fig. 2. Variation of the density in Osprey formed billet.
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Fig. 3. Optical micrographs showing (a)pore and (b)powder
boundary.
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Table 2. Chemical composition of as-sprayed HSLA-100 alloy.

Element(wt%) C Mn Si Cu Ni Cr Mo Al Nb P S  N(ppm) O(ppm)
Feed stock 0034 082 026 145 325 055 060 0028 003 0014 0002 140 25
Top 0025 076 025 1.45 323 055 060 0005 003 0.013 0.002 310 44
Bottom 0.028 0.77 0.25 145 323 055 060 0006 003 0014 0002 300 30
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Fig. 4. Variation of grain size with position in the billet.
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Fig. 5. Optical micrographs showing the microstructures of
(a)A, (b)B and (c)C in Fig 1.
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Fig. 6. Solidification cells in the billet perpendicular to spray
axis; near bottom of preform.
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Fig. 7. Scanning electron microscopy of rolled HSLA-100
steel.

Fig. 8. Optical microscopy of color etched HLSA-100 steel
after aging at 620°C.
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Fig. 9. Morphology of precipitates and the result of EDS of
aged HSLLA-100 alloy at 620°C.
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Fig. 10. X-ray diffraction pattern of HSLA-100 specimen.
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